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Objective: This study examined the
effect of the placement of a warning text
before visiting proanorexia websites on
actual access of these websites.
Method: A separate webpage with a
warning text aiming at first-time visitors
was placed before each proanorexia web-
site hosted by a Dutch Internet provider.
During the research period of 1 year, the
numbers of hits at the warning webpage
were registered together with the num-
bers of hits at the underlying proanorexia
website.
Results: Of the total number of hits
registered at the warning webpage,
about two-third of the visitors were regis-
tered at the underlying proanorexia web-
site. This indicates that about one-third
of the visitors did not continue their visit
to a proanorexia website after being
exposed to the warning text.
Discussion: Placement of a warning
text before proanorexia websites appears
a promising strategy in holding back
potential visitors. VC 2008 by Wiley
Periodicals, Inc.
Keywords: anorexia; forewarning; pro-
anorexia websites; Internet
(Int J Eat Disord 2009; 42:139–145)
Introduction
‘‘Proanorexia’’ or ‘‘pro-ana’’ websites are Internet
sites commonly run by individuals with an eating
disorder. On these websites, participants provide
nonjudgmental support for other individuals who
are currently engaged in an eating disorder and not
in recovery.1 On a typical proanorexia website, par-
ticipants keep a diary (a ‘‘blog’’), a discussion fo-
rum, and upload photo galleries of particularly thin
celebrities or obese persons as ‘‘thinspiration.’’
Most proanorexia websites have a ‘‘Tips and Tricks’’
section including advice on effective dieting, the
use of weight loss drugs and how to prevent detec-
tion by family members and professionals when
skipping meals or purging. Together, the owners
and visitors of pro-ana websites form an on-line
community and discuss their food intake, appear-
ance and weight, and motivate each other to
become or stay abnormally underweight.
In popular media, proanorexia websites are por-
trayed as potentially dangerous, because they may
prevent individuals with an eating disorder from
discovery and may inspire unsuspecting website
visitors to adopt hazardous dieting methods as
well.2–5 This assumption was moderately evidenced
by Harper et al.,6 who found that undergraduate
female students who frequented eating disorder
websites had higher levels of body satisfaction and
eating disturbance than a comparison group who
did not view these sites. Additionally, Csipke and
Horne7 concluded on the basis of a study among
eating-disordered visitors of proanorexia websites
that especially ‘‘silent browsers’’ (visitors of sites
who do not participate in chatrooms or forums) are
vulnerable to a worsening of their symptoms in the
absence of beneficial effects of emotional support.
Apart from this correlational evidence, we are
aware of only one experimental study on the causal
nature of exposure to proanorexia sites and the
possibility of developing an eating disorder. Bar-
done-Cone and Cass8 randomly assigned female
undergraduates to view either a proanorexia web-
site or one of two control websites (on female fash-
ion or home décor). Viewing a proanorexia website
led to greater negative affect and lower social self-
esteem. Moreover, those who viewed an anorexia
website perceived themselves as heavier and
reported a greater likelihood of exercising and
thinking about their weight in the near future as
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compared with participants who viewed the control
websites. These results provide an empirical basis
for concern and warrant a search for strategies to
diminish the potential harmful effects of proanor-
exia websites.
In this article, we report a study on the effect of a
warning text for potential visitors of proanorexia
websites. The goal of our study was to investigate
whether a warning text would prevent potential vis-
itors to access proanorexia websites. For this goal, a
warning text was developed and placed before each
proanorexia website hosted by ‘‘punt.nl,’’ the big-
gest provider for web logs in the Netherlands. The
warning text was explicitly written for first-time vis-
itors of proanorexia websites and not for regular
visitors, because we did not expect the latter cate-
gory to be affected by any warning whatsoever. The
warning text aimed at potential visitors who have
little knowledge about anorexia or pro-ana; young
girls who are dieting, and who are looking for sup-
port and useful advice and tips. The distinction
between experienced, regular visitors and inexper-
ienced, and relatively ignorant visitors is supported
by the findings of Fox et al.,9 who analyzed a pro-
ana community and identified a controversy
between ‘‘true ana’s’’ and young visitors ‘‘who are
looking for a quick fix weight loss solution’’ (p. 957).
It is especially the second category that we wished
to reach with our warning message to counterbal-
ance the impression that pro-ana is a healthy life-
style. The most important aim of the warning mes-
sage was that new visitors would refrain from visit-
ing a proanorexia website after being exposed to
the warning text.
Wanted and Unwanted Effects of
Warning Messages
Past research on the effects of warnings has
focused on two different questions regarding the
attractiveness of and the resistance against a partic-
ular content preceded by a warning. The first ques-
tion addresses so-called backfire or boomerang
effects and focuses on unwanted by-effects of warn-
ings, namely that a content appears more attractive
and interesting after a warning. The reason for this
concern is based on reactance theory, which pre-
dicts that people will experience inner protest or
psychological reactance when they believe their
freedom to engage in a particular behavior is threat-
ened.10–13 Thus, if a forewarning is perceived as a
threat to one’s free choice to visit a proanorexia web-
site, the motivation to access the website may
increase instead of decrease. A series of experiments
by Bushman and Stack14 showed that warning labels
for violent television programs increased viewers’
interest in violent programs. However, when a warn-
ing label was formulated in an informative manner,
the label did not produce reactance and a greater
desire to watch the program. This implies that a pre-
ceding text placed before a proanorexia website
should be formulated as information and should
avoid an impression of censorship.
A second question addresses whether or not
warning texts foster subsequent resistance against
a particular content. In this study, we did not
expect all or even the majority of first-time visitors
to refrain from visiting a proanorexia website after
reading a warning text. Therefore, it is important to
phrase and design a warning text in such a manner
that it helps a visitor to resist the possible attraction
of a pro-ana life style and to refute the ana rules and
regulations. Unfortunately, some studies on resist-
ance against persuasive messages preceded by warn-
ings reported more resistance,15 whereas other stud-
ies observed reduced resistance16 of subsequent per-
suasive appeals. Two extensive reviews on the effects
of warning on subsequent resistance have explained
such contradictory findings by means of the per-
sonal relevance of the issue that is warned for.17,18
When an issue is of little personal relevance for an
individual, a warning will have no or small effects, or
may even result in the opposite effects. However,
when a persuasive message targets on issues and
beliefs that are personally important and relevant to
individuals, forewarning may create greater resist-
ance. When personally relevant, a warning may trig-
ger and stimulate individuals to come up with their
own reservations and counterarguments.
To summarize, an important lesson from past
research is that warnings should be construed with
great care. If first-time visitors believe that a warn-
ing aims at thwarting their freedom to access a
proanorexia website, the effect of the warning is
likely to increase the interest in or the potential
influence of a proanorexia website.
The Current Study
We developed a warning text with an emphasis on
information (i.e., what is anorexia, what is pro-ana,
references to other web sites with information
about anorexia). Although the warning text
addressed the negative consequences of anorexia
and an anorectic diet, these aspects were described
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as factual as possible. Moreover, it was not our
aim to frighten the readers, because past research
showed that warning messages that induce fear
are generally ineffective.19 Also, because warnings
that included authoritative or expert sources pro-
duced mixed evidence or counterproductive
results14 in terms of interest for the content, we
decided for a warning without reference to a
source. Given the anonymity and lack of knowl-
edge about the background of those who decide
to visit a proanorexia website, it is of course
impossible to establish whether anorexia or proa-
norexia represents a personally relevant issue to
visitors. There may be numerous reasons why
someone intends to visit a proanorexia site, such
as curiosity, because of media attention, because
the issue is personal relevant, and it may happen
even by ‘‘accident.’’ It was beyond the scope of
our study to establish whether a warning may
lead to subsequent resistance for the persuasive
appeal of a proanorexia website. However, we
incorporated elements in our warning text with
the goal to stimulate readers to produce their own
counterarguments and included links to other in-
formative websites that might help them to come
up with their own considerations.
The warning text was placed before each existing
and new proanorexia website hosted by the Inter-
net provider who cooperated in our study. Subse-
quently, we monitored for a period of 1 year
whether potential visitors of a proanorexia website
hosted by the provider did or did not access a par-
ticular website after being exposed to our warning
text. Bearing the earlier findings on warning mes-
sages in mind, our expectations about the effect of
our warning text was modest. More specifically, we




The warning text was developed by the last author
(CS) after consultation of a forum of health psycholo-
gists, therapists specialized in the treatment of eating
disorders, and an exanorexia patient. The main goal of
the text was to warn potential visitors of a proanorexia
website of its contents and to counterpoise the impres-
sion that pro-ana is a healthy life style instead of a life-
threatening, psychiatric disorder. The text did not aim
at regular visitors of proanorexia websites with or with-
out an eating disorder because we did not expect them
to change their behavior after reading our message.
Rather, the warning text was written for new visitors
who know nothing or very little about anorexia or pro-
ana, e.g., young girls who are dieting and who search
the Internet for dieting tips and support. The warning
text was placed on a different page that was loaded
automatically whenever a visitor tried to access a proa-
norexia website (see Fig. 1 for an impression of the
warning internet page).
Registration of Visits to the Warning Website
and Proanorexia Websites
The warning internet page was operational from Octo-
ber 1, 2006, onward, and it was placed before each pro-
anorexia websites hosted by the provider. When a new
website was discovered, the warning internet page was
placed before the website. If a website was removed by
its owner, the warning page automatically disappeared as
well (before that particular website). To monitor the
effect of the warning, automatic counters were installed
at the warning page and at the underlying proanorexia
website. The results reported in the presented article
encompass the period between October 1, 2006, and Sep-
tember 30, 2007, i.e., exactly 1 year.
Results
Warning Message and Subsequent Visits to
Proanorexia Websites
Within the research period between October
2006 and September 2007, we identified a total
number of 246 different proanorexia websites; not
all websites were online during the entire research
period. Forty-five websites (18.3%) were online
between 6 months and 1 year, 55 websites (22.4%)
between 3 and 6 months, 81 websites (32.9%)
between 1 and 3 months, and 65 websites (26.4%)
existed less than 1 month. This data should be
interpreted with care because of the possibility that
owners may close a website and continue under a
different website name.
During the first month of the research period
(October 2006), a total of 18 proanorexia websites
were detected by the provider. Their number rap-
idly increased; a year later (October 2007), the pro-
vider identified no less than 193 websites (see Table
1). In the 12 months of the research period, we
counted a total number of 537,964 visits at the
warning website. On the average, these were 44,830
visits per month (SD 12767.2) with a range between
28,452 (December 2006) and 65,619 (June 2007)
visits.
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Of the total number of 537,964 visits to the warn-
ing website, 357,437 (66.4%) visits were registered
to the underlying proanorexia website. Thus, about
one-third of the visitors (33.6%) did not continue
their visit and stopped after being exposed to the
warning text. Table 1 presents the number of hits
to the warning website and the number of hits to
the underlying proanorexia websites per month
within the research period. The warning appeared
to have the most effect in November and December
2006, in which 58.5% and 59.8%, respectively, did
not proceed their visit to a proanorexia website af-
ter exposure to the warning website, and least
effective in April and May 2007, in which 22% and
23.5% did not continue their visit. The reason for
this is not immediately clear, although we suspect
that especially the decreasing effect in April and
May 2007 is related to attention in the media for
TABLE 1. Proanorexia websites identified per month, hits at warning website, hits at proanorexia websites,









n Total Total (%) Total (%)
October 2006 17 26,200 16,493 (62.1) 9,727 (37.9)
November 2006 22 31,734 13,159 (41.5) 18,575 (58.5)
December 2006 21 28,452 11,446 (40.2) 17,006 (59.8)
January 2007 31 38,278 18,847 (49.2) 19,431 (50.8)
February 2007 47 39,622 26,253 (66.3) 13,369 (32.7)
March 2007 90 45,849 31,841 (69.4) 14,008 (30.6)
April 2007 91 39,660 30,933 (78.0) 8,727 (22.0)
May 2007 107 56,802 43,430 (76.5) 13,372 (23.5)
June 2007 154 65,619 49,026 (74.8) 16,593 (25.2)
July 2007 175 52,994 36,397 (68.7) 16,547 (31.3)
August 2007 185 55,933 39,257 (70.2) 16,679 (29.8)
September 2007 193 56,851 40,355 (71.0) 16,469 (29.0)
Total 537,964 357,437 (66.4) 180,527 (33.6)
FIGURE 1. Impression of warning text before proanorexia websites hosted by Dutch provider punt.nl (http//:
waarschuwingstekst.punt.nl//, translated from Dutch).
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proanorexia websites in The Netherlands. To sum-
marize, apart from an increase of the hit rate to
proanorexia websites, in the first 4 months about
half of the visitors who were presented with the
warning website did not continue their website to
the intended proanorexia website. In the months to
follow, the effectiveness of the website tended to
decrease and to stabilize. About a quarter to one-
third of visitors was discouraged to continue their
visit in the remaining 8 months of the research
period.
Starting from January 1, 2007, it was registered
whether or not a visitor of the warning text
browsed the warning website earlier. This was
examined by means of the presence of so-called
cookies. These are small text files send by a Web
server to a Web browser (visitor) that are stored as
a text files on the visitor’s computer. In the period
from January 1 to September 30, 2007, 65.9% of
the visitors who hit our warning website did not
have a cookie on their computer from a prior visit
to the warning website. From this data it can be
derived that about two-third of new visitors of
proanorexia websites did not visit a proanorexia
website (hosted by this particular provider)
before. However, this result should be interpreted
with great care. It is possible that a web visit was
incorrectly classified as a unique visit because (a)
a browser removed cookies from a computer and
(b) a browser used different computers to access
proanorexia websites.
It was also checked whether the placement of a
warning text resulted in the unwanted effect of an
increase in the number of website visitors. At Octo-
ber 1, 2006, the start of the research period, the
provider identified 11 proanorexia websites, and
the automatic counter was attached to these and
all following websites. Also, before each proanor-
exia website, except for two, the warning text was
placed. For these two websites, the warning text
was placed at later moments in time to detect a
possible increase of visitors after placement of the
warning text. The frequency of visits to the websites
temporarily increased during the first weeks after
placement of the warning texts. In the weeks to fol-
low, frequency of web visits reduced back to or
under baseline (i.e., the frequency before place-
ment of the warning text).
A total of 15,016 visits were registered to the three
noncommercial, informative websites that were
recommended in the warning text. The preference
for the three websites was about equal (37.5, 30.6,
and 31.8% of visits to each of the three respective
websites).
Discussion
To our knowledge, this is the first study that meas-
ures the effect of a warning text placed before proa-
norexia websites on actual browsing behavior. The
study was conducted in cooperation with one of
the biggest weblog providers in The Netherlands. A
first remarkable result is the number of (intended)
visits to proanorexia sites. Within a year’s time,
more than half a million visits to the website with
the warning text were registered. Another notable
result is the increase in the number of proanorexia
websites; in a year, the number of proanorexia web-
sites hosted by one single provider increased more
than 10-fold. Also, the number of (intended) visits
to proanorexia websites per month more than
doubled within the research period.
As the evidence for the effectiveness of forewarn-
ings is mixed,14,18 our expectation of the effect of the
warning text was not overly optimistic. We hoped
that a carefully constructed message with an empha-
sis on information would decrease the number of
actual visits by 5–10%. However, the warning text
was more successful than expected; about one-third
of the intended visits to a proanorexia website were
not translated in an actual visit after exposure to the
warning website. The majority of visits to the warn-
ing website were made from computers that prob-
ably did not browse the website before (as derived
from the absence of cookies). Although this result
should be interpreted with great care, it is likely that
those who did not carry out their intended visit were
mostly first-time visitors (the target group of the
warning intervention). It seems unlikely that regular
visitors were held back by a warning text.
Noteworthy is the considerable fluctuation in the
number of visits to the warning websites and the
proportion of actual visits to underlying proanorexia
websites per month. It is possible that sudden
increases in visits were related to media attention.
Overall, the largest effect of the warning website was
observed in the months directly after placement;
more than half of the visitors refrained from visiting
after being exposed to a warning website to a pro-
anorexia website. In the months to follow, the
success of the warning website stabilized around
30% less visits after exposure to the warning website.
Limitations of This Study and
Future Research
Notwithstanding the impression that the effects of
a warning text placed before proanorexia websites
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appears a promising strategy to hold back potential
visitors, this study has a number of limitations.
First, the number of visits before placement of the
warning text could be registered reliably for two
websites only. Although the results of the effect of
the warning text for these two websites seem prom-
ising, a future study should include premeasure-
ments of more websites to establish the effect of
warning more systematically. A second limitation is
that, although the warning appeared to ward off
potential visitors, it is difficult to establish the key
ingredient(s) of this effect. It is possible that the
mere presence of a barrier (i.e., a website before
the particular website one intends to visit) discour-
ages browsers to continue, irrespective of its con-
tent. For a better understanding of the possible
effectiveness of internet warning texts, it needs to
be ascertained how the form and content of warn-
ing texts are optimally designed and a control
group is needed. For example, does a separate web
page work better than a pop-up, what is the opti-
mal length for a warning text, is an informative
content indeed more effective than an emphasis on
the potentially dangerous content of an underlying
website, and so forth.
In future research, such questions should be
studied by means of controlled experiments in
which, for example, different forms and contents of
warning texts that are randomly paired to proanor-
exia websites and control websites are compared
with a no warning text control condition. Moreover,
to design an optimal warning text, more knowledge
is needed about the motivation of potential visitors.
To acquire such knowledge, brief on-line surveys
could be linked to the warning website with ques-
tions about visitors’ background and motivation.
Although, the warning text stopped about one-third
visits, it is also of interest to find out more about
the two-third that ignored the warning, especially
about those who visit a proanorexia website for the
first time. Important to know is whether the pres-
ence of a warning text helped first time visitors to
browse a proanorexia website more critically than
without a warning. In other words, may a warning
text forearm a visitor and subsequently induce
more resistance to the possible influence of a pro-
anorexia website?
Conclusion
Many have expressed their worries about the exis-
tence and growth of proanorexia website and their
potential harmful effects on naı̈ve viewers. The
simplest solution seems to ban proanorexia sites.
In April 2008, the French National Assembly
adopted a bill that prohibits anorexia-promoting
publications, including proanorexia websites. Any-
one who ‘‘incites’’ extreme thinness on websites,
magazines or in advertisements risks a punishment
of up to 3 years imprisonment and 30.000 Euros
(about 47.500 dollars). Earlier, in 2002, the Ameri-
can Internet provider Yahoo decided to close all
proanorexia websites. Unfortunately, the effect of
the closure was only temporal; websites moved to
other providers or reappeared under a different
name. As the Academy for Eating Disorders stated
in their standpoint on proanorexia websites in
2002, ‘‘The Academy of Eating Disorders is commit-
ted to using our resources and collective influence
to communicate that eating disorders are serious
illnesses that can have devastating influences for
those who suffer from them.’’20 Our first investiga-
tion of a warning text implies that the placement of
such texts is a promising strategy to decrease the
actual number of visits to potential harmful web-
sites without the need of censorship. To establish
and understand the possible outcome of warnings
placed before proanorexia websites, more research
is needed to identify the crucial elements of an
effective warning text.
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